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Summary Fifty-five patients with inoperable but limited stage small cell carcinoma of the bronchus and a further 15 patients with contra lateral neck nodes, pleural effusions and marrow involvement were entered into the study and treated.
The 3 month treatment regimen comprised 3 courses of etoposide with cyclophosphamide at 2.5gm-2 followed by methotrexate and radiotherapy, no maintenance treatment was given. The complete response rate in the total patient group was 54% and the partial response rate 21%.
The median survival was 11 months for the 70 patients, 15 months for the complete responders, and those patients with a bronchoscopically confirmed complete response survived significantly longer, There was no significant difference between the patients with strictly limited stage disease and those in the broader category. Eight patients are tumour free and alive one year or more after the end of treatment. The median followup is 17 months.
Twenty-four patients were delayed 1-2 weeks during treatment because of chemotherapy induced toxicity. Six patients died probably of infection associated with leucopaenia. The majority of the patients' Karnofsky performance improved with the treatment as did their breathlessness assessed on a respiratory score.
The short intensive chemotherapy regimen of 3 months produced similar results to those following more prolonged treatment regimens.
Combination chemotherapy for small cell lung cancer now produces a 70% or more response rate (Greco et al., 1981; Straus et al., 1983) . There has been a corresponding increase in median survival, but only 10-20% of patients with limited stage disease are alive and tumour free beyond two years (Greco et al., 1981; Hansen & Roth, 1983; Oldham & Greco, 1980; Straus et al., 1983) .
It has been customary to give prolonged chemotherapy for up to 12-18 months especially to patients who exhibit complete responses (Greco et al., 1981; Hansen & Roth, 1983; Straus et al., 1983) . The Manchester Lung Tumour Group (MLTG) and others have reported favourable results of short but intensive chemotherapy, lasting only a few months (Baaker et al., 1984; Thatcher et al., 1982a Thatcher et al., , 1984b Maintenance chemotherapy has been assessed recently by several groups and it would appear to confer no additional benefit to the patients with limited disease (Baaker et al., 1984; Cullen et al., 1983; Woods et al., 1983) .
It was therefore decided to investigate further an intensive but short duration chemotherapy regimen followed by thoracic radiotherapy. On the basis of previous work a dose of cyclophosphamide (2.5 g m2) was chosen. Tumour responses with higher doses were uncommon and were associated with increasingly severe haematological toxicity (Thatcher et al., 1982a, b; 1984a, b) especially when used in combination with etoposide. The present report of a different patient group describes the results of a three month treatment with cyclophosphamide used at the higher dose (2.5 gm2) than the standard (_ 1.0 g m -2) with etoposide followed by methotrexate and radiotherapy to the local thoracic tumour mass.
The use of methotrexate followed by thoracic irradiation was an attempt to improve tumour control (Pointon et al., 1983; Spittle, 1978 
Follow-up
After the end of radiotherapy, patients were seen monthly for 4 months then every 3 months for a year, and every 6 months thereafter. Routine blood counts, biochemistry and chest X-ray were repeated at each visit and more frequent or additional investigations were done as clinically indicated. Assessment for evidence of objective response was undertaken at the first follow-up visit (a month after radiotherapy), determined by the standard UICC criteria (Monfardini et al., 1981) and repeat bronchoscopy was performed when possible. Toxicity, Karnofsky performance and respiratory scores (MRC Lung Cancer Working Party, 1979) were recorded after each course of chemotherapy and one month after radiotherapy. The median follow up time is 17 months.
Results
No patient has been excluded from the analysis because of incomplete treatment, early death, toxicity, etc. Thirty-eight patients, 54% of the total study group, had a complete tumour response when clinically and radiologically assessed. Repeat (Table II) .
Thirty-seven patients relapsed, 10 died before completing treatment, one died in clinically complete response 6 weeks after the end of radiotherapy, 14 are alive with no evidence of tumour, one continues in partial response and the remaining 7 did not not respond to treatment.
Of the 37 patients who relapsed, 14 were complete responders who have died, 9 were complete responders who are alive but in relapse and the other 14 were patients who had a partial response of whom 3 are alive. The distribution of relapse sites is shown in Table III ; (17) Time (months) Figure 1 Survival according to response.
Survival
Eighteen patients are alive a year or more from the start of chemotherapy (Figure 1) , 8 of whom continue in complete response. The one year survival of all 70 patients is 48% and the 18-month actuarial survival is 35%.
For the 38 patients classed as complete responders, the one year and 18-month survival figures were 66% and 52%; when complete response was confirmed at repeat bronchoscopy, the corresponding figures were 76% and 68%. The corresponding values for the patients who did not achieve complete response were 30% and 0% respectively (but the longest PR survivor is alive at 16 months).
The median survival of all 70 patients was 11 months, (range 1-18), and of the complete responders, 15 months. Survival was significantly longer (P=0.00001 log rank chi square analysis) for the complete responders compared with the other patients (Figure 1) . The survival of the 26 patients whose complete response was confirmed on repeat bronchoscopy was also significantly longer (P=0.0001) than for the other patients, and the complete responders assessed only clinically and radiologically.
The median survival for the 55 patients with conventional 'limited stage' disease was 12 months (range 1-18). There was no statistically significant difference (P=0.12) between these 55 patients and the other 15 patients included within the wider stage definition. Survival from observation of relapse was poor with a median value of two months (range 1-9 months).
Toxicity
Sixty patients completed the planned treatment programme. Five patients received the first course only of cyclophosphamide and VP16-213, 4 patients received two courses and the remaining patient had the third course but not the methotrexate. Four patients died of presumed infection associated with leucopaenia, <1000cells yul-1, and in a further two patients positive blood cultures were reported. Three of the patients died after the first course, two after the second and one after the third course of cyclophosphamide and VP16-213. The other 4 patients who did not complete treatment died of tumour.
Leucopaenia of < 1000 cells ml1 was observed in 10 patients after the first course of chemotherapy, 9 patients after the second and 8 patients after the third course; parental antibiotics were given on 25 occasions. Four of the patients had perianal abscesses. Blood transfusions were given on 36 occasions and platelet transfusions on 5 occasions. Folinic acid was prescribed for 12 patients. Twenty-four patients had a delay of 1-2 weeks during one of the 3 courses of cyclophosphamide and etoposide, 9 of the patients had delays after two of the chemotherapy courses.
Nine patients had vomiting for more than 12 h, four patients had diarrhoea up to 24 h, nine patients experienced transient cystitis and irritating rashes occurred in 15 patients. Hair loss was temporary. The area irradiated ranged from 63-132 cm2 (median 90cm2). No unexpected toxicity was seen from the thoracic irradiation and no patient declined treatment.
Discussion
The MLTG has developed a strategy over the past 4 years of short duration but intensive chemotherapy for inoperable small cell lung cancer (Thatcher et al., 1982a, b; 1984a, b) . We have reported previously median survivals of 11-12 months in 'limited stage disease', obtained with a 3-month chemotherapy schedule using cyclophosphamide, at escalating intrapatient dosages of 1.5-3.5gm-2 and thoracic radiotherapy (Thatcher et al., 1982a; 1984b (Greco et al., 1981; Hansen & Roth, 1983; Ihde et al., 1981) .
In the present study and previously we found no significant difference in survival when patients were examined for these prognostic factors although a multivariance analysis of the complete data base is yet to be performed. The most important factor for survival may well be the attainment of complete response (Aisner et al., 1982) . The current study produced a similar median survival and is comparable to the larger chemotherapy studies in which the narrower definition of limited stage disease was used, the chemotherapy being continued for 1-2 years (Straus et al., 1983; Greco et al., 1981; Hansen & Roth, 1983; MRC Lung Cancer Working Party, 1979; Cortes Funes et al., 1982; Souhami et al., 1984) .
Furthermore the coexistence of chronic obstructive airways disease in the majority of our patients and low performance status before treatment, would contribute to 'non cancer related deaths' and adversely affect the long term survival figures. We did not routinely give prophylactic brain irradiation as our relapse data in the current study and previously did not indicate a large group of patients dying from cerebral metastasis as the sole site of relapse (Thatcher et al., 1984b) . Survival from relapse was short and was considered to be related to the tumour burden at relapse rather than the subsequent chemotherapy given to only a minority of these patients.
Greater than standard dosages of alkylating agents including cyclophosphamide (occasionally with marrow transplantation) have also been used by other groups in an attempt to take advantage of any dose response relationship (Greco et al., 1981; Cohen et al., 1977; Souhami et al., 1983) . Although there is yet no obvious survival improvement in the present study using cyclophosphamide at 2.5gm-2, t1he majority of complete responses noted clinically and radiologically were confirmed by repeat bronchoscopy. A more durable response and corresponding longer survival may be expected for a minority of these patients. Our updated crude 2 year survival from previous studies (Thatcher et al., 1982a; 1984b) of 15% is somewhat less than the 17-20% average 2 year disease free survival quoted from pooled studies, usually of small patient numbers (Straus et al., 1983; Greco et al., 1981) .
However survival in the larger studies particularly from European groups of classical limited stage disease patients are similar to those of the MLTG (Hansen & Roth, 1983; MRC Lung Cancer Working Party, 1979; Souhami et al., 1984) .
An important consideration other than the obvious benefit of a short treatment regimen for patients, was the improvement in the patient's general condition and breathing status noted at the end of treatment. The expectation of some degree of bone marrow suppression argued for the careful monitoring of patients during treatment. Open access to the treatment team was encouraged and doubtless increased the frequency of antibiotics prescribed. This facility rescued patients who would have otherwise died of neutropenia and infection, the result being few treatment related deaths. Further development is clearly required to improve the complete response and therefore the survival.
